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(54) GAS-BARRIER FILM AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain the gas barrier film comprising the mixture of a polycarboxylic acid with 
polyvinyl alcohol or a saccharide such as starch and remarkably improved in oxygen gas barrier 
property and water resistance. 

CONSTITUTION: The gas barrier film comprises a film formed from a mixture comprising a 
polycarboxylic acid and polyvinyl alcohol or a saccharide in a weight ratio of 95:5 to 25:75 and 
further containing a monovalent metal salt or a hypophosphite salt and has water resistance 
and an oxygen gas permeation coefficient of <2.5 x 10-4ml (STP) cm/m2.n.atm {Pa} under 
conditions comprising a temperature of 30C and a relative humidity of 80%. The method for 
producing the gas barrier film having water resistance comprises thermally treating the film 
formed from the mixture at a temperature of >100° C (373K). 
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•7-^, K*^xAy^-ttojsr, »a*<>© 



5 

tltt^t\ 2. 0 0 0 - 2 5 0, 0 0 0®BHtfff£L 
(A/B) x 1 0 0 (96) 

a : tt»*»**ifc#y *;ujK>si gttuo+asftfc 

B :»d*Srt-*«r©3Ky*;U3K>Kl g 

[0 0 15] fly g^kZik^zZk (PVA) 
♦JMJTftffl+aPVAtt. tt/,ftK#JI«9 5 96S 
±> »* L < a 9 8 96H±T* 0 . ¥l^fi#JS#a« 3 
0 0- 2. 5 0 0 . »* L < li 3 0 6 - 1 . 5 0 0 

[0 0 16] 1 1 

[0 0 171 <JIWS>#*Sfcii, 

-j»a:CnH2„0n^*sn*i< H 

KSft (n) #2. 3,4.5. 6, 7. 8. 9 
RZf 1 0T-fc*&£>£, ^tlfnvt-X, h»J*- 
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so a^ftss**. ^J^tfs x7-^73-^ 




11 

[0 0 3 2] B*tt7-r;i/A(0jp*tt, ttfflaWfcfci; 
ratt£»*ii:4<T**36«, 0. l ~ 5 0 O 

»4L<«0. 5-1 0 Oum. «fc Off* L < W: 
0. 5-5 0 umX~$>Z> 0 ffiO^xf-v ?7 
fc8WLTffl^*J§£ft£t;JU 0. 1-1 ^ 

*-tt*»*;:i:*<-CS*. («**) £LTti. 

LfcO-r-SUtt. B^ttOig^7^;bA^ff^Ll\ 
[ 0 0 3 3] KJ»ttOK»?7-f^tL-Ct±. t**«y 
h$fc{b&#. I 0 0 - 3 8 0 1 . J? 4 L < 1 5 

0-3 8 OTC. £0ff£L<tfl 8 0 -3 8 Ot"?** 

LTti. WAtf* a > 6 . +>f n > 6 6 , ^ □ > 
J2,t^D>6-6 6ft2£&. t^n>6 • 1 2ft 

n-kfcftzoxyTz b\ ^'ixfu>fi/7^-h 

(PET) . *U^U>"f7*U-h (PEN) . *" 
'J7f l/>fI/7^U-b (PBT) . *K'J*-#*- 
K #'J 4 -y^U'O^v- L 7 
7?-f h\ 3K , J7 p atTU>aifoK»T*Jfi*6JBjas 

[ 0 0 3 4 ] <m<b^T^, tKUT^ K. PE 

T. PENJi^MShfc^-y httftjfc&M 8 0 
, C^±^o»^tt7^;^A^^f^Lt^o e*vhtt 
fb&li* J I S K- 7 2 0 6 K«fci3ffl!l£-r 

^n6WJIMt7-r;i/A©|»*tt % 4».|cBSS*ift 

KRtf**kttft2f 5 - 1 0 0 0 u 

m. tt$L<l±\ 0-1 0 0 iim, <fc Off* L < ti 1 0 
-3 0 ummmti-ZZttiWiLl\ 

[0035] xvi3)it;>mt, pvAttzimmt<D 

&Ht±, 1 0 Or ( 3 7 3 K) H± % #4L<1±1 0 0 




(7) KP^¥ 8-41218 

12 

-3 5 or ( 3 7 3 - 6 2 3 K) ©Sft-efin. -& 

health, w^isssn-f, «*if. *-r> (io 

[ 0 0 3 6] <NMQOftfrl > (B) Jfc£fcLT«S* 
Tfc* «T©H«SC (a) Stf (b) JWBa 

io ^tm^^ntow^kim&t^wT^mmitf 

nt, 7^;bAJ?3 /im. SS3 or. tBWSfi (R 
H) 8 0K?®BXSUEd<2 0ml (STP)/m 2 

• day • a tm {Pa} J«T<OIit#tt7 -c 

(a) logt^- 0. 0 5 0 0 XT+23. 2 

(b) 3 7 3 ^T^6 2 3 

(sc+, titmmm (#) th. gutyiaft 

(K) ) 

3 or. 8 096RH©*frT"««E.LfcW* 
20 tt7-r;ui*<7)SJl*:x2!aff,ftt± N 2. 5X10- 4 ml 
(STP) cm/m 2 - h-atm(Pa) JaTfcft 
0. L^tBEB*tt7-f;i/Ati % *ftr«B*^»LT 

[0 0 3 7] 7 -f ;Ui*Jf 3 ju m, ^JS 3 0 1 . 8 0 %R 
HX*<DMmmMJg.tf \ Ornl (STP) /m 2 * day 

• a tm {Pa} HT©B*tt7-fWt»4i:i4, ± 
IS (a) at-^ATTE©H«a (c) 

(b) Zm&tZtyOttZo 
30 (c) logt^- 0. 0 5 8 6 XT+27. 4 

i©*^. 3 Or. 8 0%RHO^ftTT*»JSL/clt7K 
tt7<rJUA0Mtfxa>ifltta* I- 2 5xl0" 4 m 
1 (STP) cm/m 2 - h • atm {Pa} BiTttt 

[ 0 0 3 8 ] 7^^Aj?3i/m. 3 Or. 8 0 %RHT» 
toW*Xa&# 1 m l (STP) /m 2 -dayat 
m {Pa} 15lT*W7Ktt7-f ji/A*f|4^ti. ±12 

(a) afcfr*TTB©HflBC (d) 

-ej»«Bi+ntfj:i>. fc«L, Til, ±mrm$: (b) 

40 lrSIS-r^4)^^1-^ 0 

(d) l ogt^- 0. 0 8 7 3 XT+4 l. 4 
^^ii^. 3 0 C C. 8 0 o /oRH^#TT^L/clf7K 
tt7-f JWA©B*ifX2Mfi«tt, l. 2 5xl0- s m 
l (STP) cm/m 2 - h • a tm {Pa} filTfcfc 
*. 

[ 0 0 3 91 <^®a*#2 > (B) fiE^t LTPVA 
MTlc. KT©««SC ( l ) Rtf ( 2 ) -rtaffi+*HM6 
50 l70«h. 7^;UA^3zzm. 3 or. 8O%RHT0>S 
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S2KajK# 2 0 m I (STP) /m 2 • d ay • a t m 
{Pa} aT©B*tt7*/i,A*f#4£i#-«*. 
( 1 ) I o gU-0. 0 4 1 0 xT+ 1 9. 1 
( 2 ) 3 7 3 ^T^6 2 3 

(iW> titmmmw (#) th, ^uss 
(K) -p**. ) 

tt7 -r ;l/A©KISirxaa«Rtt. 2 . 5 x l 0 ~ 4 m 1 
(STP) cm/m 2 - h • a tm {Pa} ttTfctt - 
0. L*fc88H*tt7v;i^U\ *at/»li*^WL,T 

[ 0 0 4 0] (B) Jt»4:LrPVA«rffl^fca^** 

7 4)\,1*W 3 izm. SIS 3 Ot, 8 0%RHtf<7)K^2 
«K#10ml (STP) /m 2 - day • a tm {P 
a} JXTOiB*tt7-f ;UA*»*^ti. ±E ( 1 ) 3t£ 
^ATTEoBflBC (3) *m&.Z**fkfr"e!Nmt 
titf^\ tztzU Tit. ±EMft£ (2) 

(3) log 0 4 9 8 XT+2 3. 2 

3 or. 8 096RHO*frTTaKLfcW* 
tt7-f ;UA©|Hlirxaa«»tt, 1 . 2 5 x 1 0- 4 m 
1 (STP) cm/m 2 • h • a tm (Pa) JSTFbtt 

[ 0 0 4 1 ] (B) 0»fcLTPVAfcffll\fcS£»fr 

7^;UAJ?3 zirru SS3 Ot, 8 0 %RH-e©I£63i 
M^lml (STP) /m 2 - day - a tm {P 
a} JXT©B*tt7<;l/A«r»*^H % ±12 ( 1 ) SC£ 
**TTiE<0Mft5t (4) *»£S-tf*&fl=?»fcg1- 
fttfJ:i\ fc«U Tt±. (2) m&t* 

( 4 ) log tfc— 0. 0 7 9 0 x T + 36.9 
.Z(0O£. 3 Ot, 8 0 96RH©*ttT?aSLfc»* 

tt7 -< ;i/i»©a*j(f xaeafffttt^ 1 . 2 5 x 1 0 - 5 m 

1 (STP) cm/m 2 - h • a tm {Pa} HT£4 

[ 0 0 4 2] <*Mfe9*tt3 >eflUOI«:jftci-;Uj:S 

&©W«S»icJ:*itf, (A), (B),M(C)J 
fell (D) bSI Lfci, £ 

-ffcifcfcj: 0. 7^;UAjf 3 urn, SK3 Or. 8 0 
%RHT«M«^2 0ml (STP)/m 2 -d 
ay • atm {Pa} J*TF, fiP^> K*#X»»ffift*< 

2 . 5x10 - 4 m-l (STP) c m/m 2 - h • a t m 
{Pa} »T©*»tf»«*tC^»tt«>B*tt7 -f 



(8) ttMV8-4 12 18 
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©log 0 2 5 3 XT+ 11.2 

@ 3 7 3 ^T^ 6 2 3 

(K) T**. ) 

[ 0 0 4 3] 7^;UAJ? 3 //in, Sft 3 0 t , 8 0%R 
HTOHRSUEtfl 0ml (STP) /m 2 • day ' 
•atm(Pa) JTF> MP*>. il^XiiiSS^ 1 . 

2 5 x 1 0" 4 m 1 (STP) cm/m 2 • h • a tm 
{Pa} HT©W*tt7-rfl^*»*U:ii* ±E<DSCtz 

cfc^o t«u til ±EM«5£©*W£-r* 

©log tfc- 0 . 0 3 4 4 XT+ 1 5. 9 
[0 0 4 4] ?4)VI*m 3/ziru Sfi3 Ot, 8 0°/6R 

. HTOiHE2Bflfl^ 1 m 1 (STP) /m 2 • day • 
atm(Pa) J21T* BP*>, »*#x2««ft# 1 . 2 
5xl 0- 5 ml (STP) cm/m 2 - h • a tm {P 
a} KT©i**tt7-f ^Afcff-S^tt, ±E©SCfc*;l 
TTEoH^©fe«JE**4*frT!IW^ttitfJ: 

20 v\ fcrtfU Tit. ±mQ&QtmB**b<Db + 

©1 og t£-0. 0 6 4 3 XT+3 1.6 

[0045] mmm^m^T^mfm. &zfma- 

3 7 3 K ( 1 0 0 1 ) - 6 2 3 K ( ( 3 5 0 1 ) <£®H 

30 ttjoaaflt^w-r?*^. 7 

ffifitts 4 3 3 K ( 1 6 0t) - 5 2 3 K (2 5 Ot) 

[0 0 4 6] Jftffla^M^TIBH. SKtfxaKaftfti* 
2. 5 x 1 0" 4 ml (STP) cm/m 2 • h • a tm 
{Pa} BIT* ff*L<ttl. 25xl0" 4 ml (ST 
P) cm/m 2 - h-atm(Pa) i^Ts J:»)$?5L 
< ti 1 . 2 5 x 1 0 ~ 5 m 1 (STP) c m/m 2 • h • 
atm {Pa} JSTF0S*tt7 * ;UA#»&ft*B*n(!i. 

40 -t*#, j»*aa^rao±i8ii> 7^;uao^p^e& 

[ 0 0 4 7] ^SHaTlwfetf^ttJDHjfefrtt, ffi 
L< til 6 0-2 5 orr% 4 B*M- 1 J:0»4 
U<ti 1 8 0-2 5 orr% 2^Pfl-l»Pa. «tff* 
L<t±2 0 0- 2 5 0rt\ 3 

^ U < t± 1 6 0 - 2 5 0rr% 1 8 i OJ? 

*-L<ttl 8 0- 2 5 0t/?> 1.2 *ti» 

^L<ti2 o 0-2 5 orr% 6 o~3#inrca*. 4 

50 Ctto>«jA^&tt % HJE»iLi^S^oSHF*9tc 
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[ 0 0 4 8] zv>* j >tiiuea*fT J iztizi:i)s mm 

(A) . (B) . Rtf (C) *fctt (D) 

'(D) fcSU >Wfi«\ »*Wx/<y*HtSaW*tt 
[ 0 0 4 9] Sift 

t>fo^6, t>fa>66, t^n>6 • l 2ftif 

[ 0 0 5 0] TKB^^U+HiSr^-r-Sfctol-tt. ** 
7 >r /UAfc->— ;H4**-r* 7 * ;i/A fc8HH"* £ t * 

MfcLTtt, ffiffijSt#yx*U>, SaMHBffcKy 
x^b>, JL^-UV • 7Dfl/^I^ x*U> . 
KM t* -^*fi£ft. *' U 7*d e u x^ u > • T ? 

ft. u > • 7 ? y ;u&je&fi£#ft y * u 7 

'J 75 K#ff£U\ 

[ 0 0 5 1 ] 

<M^S^JS>ASTM D- 3 9 8 5 l-fi£l\ Mod 
em Contro l*t»©IHE2aitt»SOX-T 
RAN 2/2 0ffl*ffll\ 3 Or. 8 0%RHO£# 
T«L/Co JiWHili. 3a$fc (St*) «)PET7^ 
;l/ARt/W7Ktt7 -f (&&37^;uA) jWggfeft 




(9) 12 18 

. 16 

tz&Mto<DW&XMi (3 or, 8 0°/ o RH) fcfflE 
L> jyT^itWStc«fcO»*tt7^;uAoM*Siaa^ 

1 /Ptotal = 1 / / Pfilm+ 1 /PpET 

p tota. : m^owstxut 

P r ■ 1» : W7Kft7 * ;i/A©»JIS2att 
P pet : Stt© PET O^il^g 
<W7Ktt>^H7K (9 5t) £1 0£M % 7-f;W**a 

10 [ 0 0 5 2 ], [HflE0! 1 . JtRW 1 - 2 ] #y T ? "J ;u 
K (PA A) fcLT. »7ttt^XH («) ftBtf'JT* 
U;ui(3 0t?8, 0 0 0- 1 2. 0 0 0 i:>f^ 
X. * 1 5 0, 0 0 0 )025 am%7K^. 

i&^lt. fflTta^xm (*») fionrsttm» (jhw 

L/ N S^^tK^K (1 5fi»%) ^ISIiUfc. 

7Ai LT»3¥#ESII* (S) M^^'J >8-f h 'J 7 
A-7KW^^r. 1 . 3 1 x 1 0- 3 mo 1 oM^-e»l0L 

[0 0 5 3 1 -n^(D7K^«^. g^2 5/im^#P 
ET7^^±i; > -^±3^^- (RK Print- 
Coat Instruments ?±©K 3 0 3 PR 
OOF E R) Srffli\ p< >ft-^-T*ftIt'3-f^ > 
30 <X^T\ K7-f +-feffl^T##fcaBS*tf, 

^3 /im(7)KfllKK*W-f^3-x-f >/7^1/A^ 
fc. ^«)SaK^^«Sti^P ET7 -r;i/ A fcWttic 
t'^^f-^aSL, ^f-t-7>*> 4 7 3 K 

(2 0 or) TM 5MMLf: a »5>tifcW*tt7 

^;ua^3 or. 8 o«RH-e©iufcaafl[ftas:L. 

[ 0 0 5 4 ] [Wfc0!l2. iUSM3] 1 ^RIUP 

AA*BTEtHW&«:fflt\ P A A pTSttWB t (7>S» 
40 it^7 0 : 3 0Tt**i:, «^oft]±o»:® , ; 

3— r-r >^7-r (H^3 jLtm) SrftfltL, ^-7* 

4 7 3 K (2 0 Or) TM 5£H&*!BlLfcSL 
3 Or. 8 0MRH?®MSWfcff£Lfc. 
ftlCSt. ftJb\ Wfc*!l2 07-f;u/»tt»B7Ki^* 

[ 0 0 5 5 ] 

ten 



(10) 



ftB8¥8-4 12 18 



17 



18 





E * ©I £ 






PAA 




& M £ 


dayatmffa}) 




(ME*) 


CESS) 






JUM1 


20 


80 




1.31 x 10~ 8 


187 




40 


60 




1.31 x 10* 8 


10 




60 


40 




1.31 x 10" 8 


0.6 




70 


30 




1.31 x 10" 8 


0.1 




80 


20 




LSI x 10" 8 


1.6 




97 


3 




1.31 x 10~ 8 


no 


^fe0J2 


70 


30 




3.29 x 10"* 


13 




70 


30 




6.57 x 10" 4 


OJS 




70 


30 




1.31 x lO" 8 


0.1 




70 


30 




1.95 X lO" 8 


1.4 


itt£#J3 


70 


30 




3.67 X 10~ 8 


89 



[0 0 5 61 immms] w&m\tmvPAAt^m 
wmmm\>\ PAAt^m^mmt^mmttn o : 

3 0T?fe^^lC JfcEU >K+h U^A£9. 84xl 
0" 4 mo l/g©M^a^La^»©7WffiS*:BaL 

tt#PET7*;W*±£=i-T-r >7XT, d-;u«3 
-t 1 * > 7*7 -f (If * l ., 5 xi m) £fB£ Ltz a & 

^SMHpIV) -Cjl&ifiJlfcfTofcSU 3 or. 8 0%RH 

-eoiMsaaKSraiiSLfc. e*«ra2i^i-. 7^1; 

[0 0 5 7] 
[«2] 







Gnl(SIP)/V- 
dayatm{Pa}) 


a is 

CC) 


ft® ») 




200 


37 


6.0 




210 


37 


2.5 




220 


37 


0.5 




230 


37 


0.5 




230 


12 


0.9 




230 


9 


1.3 




230 


7 


1.2 



[0 0 5 8 ] [«Hstf|.4]»feMlj:ni;PAA£:pT8 
ttW»*JBt\ PAAtBl»ttWBtomUt*7 0 : 
3 0-e**3R^ % S^SltO&EU vH*;l/S/^* 

^7^;UA («*3jum) fcf&£U 4 7 

3K (2 0 OTC) TM 5£H*WfcHLfc». 3 0 C C. 8 
0%RH?©S*2«J8*aiSLfc. *§S**3t;:* 



[0 0 5 9] [Xttfl5..JtttH4] 3Hkfll∋P 

20 AAtnr*ttiBi»*ffli\ PAAtw&&fflmt<Dmm 

Jt#7 0 : 3 Of***i:, S^^SJt^&ffcU ^7 A 
•>^7-<;Ui* (IP* 3 jam) fcfl^EU 4 

7 3K (2 o or) -ei b^mmtmbtzik. 3 or. 

8 o%RH?omnMm&zmj£Ltz 0 jga*s3t^ 

[0 0.6 0] [«fef?j6] 9mm \ tmvPAAt^i® 

ttWBS:fflt\ PAAtRl?SttW»t(7)«*Jt*7 0 : 
30 3 0 "e*43Rt^ iB^^SJt^ifS^ h 'J 7A£?8iD 

(f^3/im) ift&U 4 7 3 K 

(2 0 Or) TM 5£Htt^Lfcfk 3 Ot, 8 0% 
RH?0ltXSU*a£L*:. *S£«:«3 KSvf . 7' 

[0 0 6 1 ] [JUKH5] xtmi tni;PAAfcprjf 

ttW»*fflt\ PAA^pfiSffiWI»toa«Jt*7 0 : 

'i:LT3- r>r >/7>r;i/i* ((?^3jum) S:MU 
40 4 7 3 K (2 0 Or) T*l 

fcft. 3 0 o C. 8 0%RH-e©KJH8aa:S:»IEU^. 
Sm^*3ti/TNl-o 

[0062] amm^] mmmi tmcPAAtws 
mmzm^\ PAAt^mmmtnn&it&i o : 

3 0T**&£ % ttffcSifcS. 1 8 x 1 0" 4 mo 1 /g 

T-f >/7-f;Ui» (ff*3-jum) fcfFEKU t--?> 

4 7 3 K (2 0 Or) TM 5dnDMffilUfctt. 3 
or. 8 0MRHTO|ttaiBK«:ai£Lfc. 
50 3 K/ivt „ 



(11) 



8-41218 



19 



20 



too6 3] [ommfmmikm\;pAAk*itt 

tt»»&fflt\ PAAtBfStt«ftfc©WUt3i«7 0 : 
3 0 £ & K> <O»tb0> JSflr* v ^ A * SiD 
U HffiWll <hl*)ii[;:LT. #S£tt<B3-x-f >^7 
-f (W*3 i/m) SrfFJSU ^-T'V*. 4 7 3 K* 



* ( 2 0 0°C) T? 1 5»H»«fflLfcSL 3 Ot, 8 0 ( 

[ 0 0 6 4 ] 
[«3] 





E 4t ® £ 






PAA 


mm 






(ml (STP)/nr* 








m m 


Sjng(t*/g> 


day-ata{Pa}) 




70 


30 




4.10 x 10 -4 


7.4 




70 


30 




8.16 x 10' 4 


0.7 




70 


30 




1.02 x 10"* 


0.2 




70 


30 




1.45 x 10- a 


4.0 




70 


30 


&fbWA 


8.24 x 10" 4 


5.2 




70 


30 


ii<b l JfOA 


1.64 xlO- 8 


18 


JfcttM4 


70 


30 




2.20X10" 


800 




70 


30 




5.82 x 10" 4 


2.9 




70 


30 




1.16 x 10" s 


0.9 




70 


30 


IMfcMU 


1.74 x 10" a 


15 




70 


30 






25 




70 


30 




5.18 x lO" 4 


409 


Jfctt«7 


70 


30 




7.32 x 10* 


1480 




70 


30 




1.46X10- 2 


963 



[0 0 6 5] [JUfcfc|7] PAAiLT, Htfcffll 1 

*%****JB^fc. P VA<h LT N 
'J t # -;UT;U3-^ #/<-;H 0 5 (#/UbJt9 8. 
5%. fi^JS 5 0 0 ) Zm^tz. PAAkPVAtcDM 
*Jt#7 0 : 3 0 («fil 5SS 

%) fc, &ffi'J >K+ h «J 7A£ 1.31x1 0" 3 mo 

i /goiij^r^DL. toztitzm^nfcmmim^ 

3 xzm) SrflFJSU *-^>*. 4 7 3 K ( 2 0 0 1 ) 
TM 5»HJIMafflLfca. 3 Ot, 8 0°/oRHt(Dli^ 



$K2Jsa*aa£Lfc. -ttoes, »*2aatt. o. 2m 

1 (STP) /m 2 • d ay • a tm {P a} T*$>r> 
30 [ 0 0 6 6] 



(51) Int. CI. 6 
C 0 8 L 3/02 
29/04 
33/02 



LAV 
LGT . 
LHR 



F I 



12 18 



COTE^l 31 3 OTH 3 E# 

[MrBl ¥f£9*P ( 1 9 9 7 ) 1 3 B 

vamrnm huh* 8-4 i 2 1 8 

[&HB1 ¥fi£8*P ( 1 9 9 6 ) 2£ 1 3 B 
IllfW &BM$flF&«8-4 1 3 
EtbMHH *#S¥6- 1 9 4 9 4 4 









C08J 


5/18 


CEY 








CEV 






7/00 


301 




C08K 


3/10 








3/32 






C08L 


3/02 


LAV 






29/04 


LGT 






33/02 


LHR 




[F I] 








C08J 


5/18 


CEY 


9267-4F 






CEV 


9267-4F 




7/00 


301 


7310-4F 


C08K 


3/10 








3/32 






C08L 


3/02 


LAV 


9362-4J 




29/04 


LGT 


9166-4J 




33/02 


LHR 


7824-4J 



BUUB] ¥fi£8*P7£ 1 1 B 

mnGE 1 1 

mmsmstii 0012 

[0 0 12] 4. (A) #i)fi)l#>mt (B) 
-frrfrz-frifzimmt&naitS 5:5-25: 
7 5®M£-ff£WU S&c (D) jfcE'J>Ii** 

(A) (B) mftV&^mizftLX 1 x 1 O" 5 - 



3 x 1 o- 3 mo 1 / &<r>fmft-?$;ttz>m&fafrb-7 

■OV^ZftML. WJ -<;UA£ 1 0 Or ( 3 7 3 K) & 

*'XM*'j^H47^;WAOTSljim (Pal 
tt> ^m&O [ml (STP) • c m/m * ■ h • a 
tm] Sfctt tml (STP) /m * • h • a t ml 

fmol • m/m z - s • P al SfcCt [mol/ 
m »- s ■ Pal E«g.^tt£fc*re-J-Sre-g&»K 

j i s-z 1 7 6 7c*a>«e«*<**. 



-HB1- 



